On the road to leucine-rich repeat kinase 2 signalling: evidence from cellular and in vivo studies.
Parkinson's disease (PD) is the most common neurodegenerative movement disorder. Although PD has long been considered a purely sporadic disorder, genetic research has revealed an underlying genetic cause in at least 10% of all PD cases. To date, mutations in the leucine-rich repeat kinase 2 (LRRK2) gene are the most common cause of familial PD. Moreover, given the strong clinical and neuropathological similarities between LRRK2 PD and the sporadic forms of the disease, the notion is supported that the unravelling of the molecular pathways underlying LRRK2 PD will greatly contribute to our general understanding of PD. Therefore, intense research efforts have been focused on the understanding of the physiological function of LRRK2 and its relation to PD. To date, progress has been made in these fields based on the study of LRRK2 cell culture models, the identification of LRRK2 interaction partners and kinase substrates and the generation of LRRK2 animal models. In this review, the current insights into the cellular role of LRRK2 are discussed. The overview reveals a potential involvement of LRRK2 in major cell signalling pathways including apoptosis, cytoskeleton dynamics, protein translation, mitogen-activated protein kinase signalling and specific dopaminergic functions, consistent with its proposed role as a signal transduction protein.